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ABSTRACT 
Introduction: Diphtheria is a disease caused by Corynebacterium diphtheriae. in 2012 this disease became 
epidemic in several regions of East Java, including Bangkalan, Situbondo, Jombang and Surabaya. 
Method: This study was an applied research using secondary data drawn from Puskesmas Bangkalan in 
2013. Results: The results showed that the human resources versus the target number PIN (p = 0.048) and 
immunization coverage have a relationship with the incidence of diphtheria in Bangkalan (p = 0.041). 
Discussion: High immunization coverage is expected to reduce the incidence of the disease are immunized. 
The full immunization coverage have a significant influence on the case of diphtheria. The results of this 
study are expected in improving health promotion in order to reduce cases of diphtheria in East Java 
 
Key word : dihtheria, epidemic 
INTRODUCTION 
Diphtheria is a health problem both 
worldwide and in Indonesia itself. Diphtheria is 
an acute disease caused by the bacteria 
Corynebacterium diphtheria. The disease was 
first described by Hippocrates at -5 th century 
BC, and then only in the 6th century AD Aetius 
tells of diphtheria epidemic. In 1883, the germs 
of diphtheria Klebs researching on 
pseudomembranous and bred by Loeffler in 
1884. At the end of the 19th century, the experts 
found diphtheria antitoxin, while the new toxoid 
was developed in the 1920s. Diphtheria is an 
endemic disease in many countries in the world. 
In the early 1980s an increased incidence of 
diphtheria cases in State ex-soviet union because 
chaos immunization program, and in the 1990s is 
still going great epidemics in Russia and Ukraine. 
In the 2000s epidemic of diphtheria still occur 
and spread to neighboring countries. 
In Europe, diphtheria immunization 
program began in I940. and since the incidence of 
diphtheria immunization program is quite low. 
Since then, only two epidemics have occurred, 
the first in 1982 - 1985 and the second that began 
in 1990. The epidemic is primarily affected 
republics in the former Soviet Union, in particular 
Russia and Ukraine (ProgramPerluasan 
Immunization in 1993). More than 95% of cases 
are now reported in the European Region of 
Russia and Ukraine. 
In Indonesia, in 2011 the world health 
Indonesia struck by the spread of diphtheria in the 
province of East Java (East Java). A total of 11 
333 children died of diphtheria cases that arise 
during the year 2011. Therefore, the government 
of East Java Province set KLB (Unusual) 
diphtheria in East Java in October 2011. 
Determination of the status of outbreaks is done 
considering the case has spread in almost all 
regencies / cities East Java. 
Diphtheria is a case of "re-emerging 
disesase" in East Java because of diphtheria cases 
actually declined in 1985, but increased again in 
2005 during an Extraordinary Events (KLB) in 
Bangkalan. Since then, the spread of diphtheria 
increasingly widespread and reached its peak in 
2012 of 955 cases with 37 deaths and are 
scattered in 38 districts / cities. Diphtheria cases 
in East Java is the largest contributor to the case 
in Indonesia (which amounted to 74%) even in 
the world (East Java Health Office, 2013) 
Diphtheria cases in East Java has plagued 
34 cities / districts. In 2012 diphtheria cases was 
highest in Situbondo (129 cases), Jombang (95 
cases), and Surabaya (78 cases). While the lowest 
cases Kediri (2 cases), Pasuruan (3 cases) and 
Madison County (4 cases). As figure 1.1 
 
Figure 1.1 The case of diphtheria in East Java 
 
Transmission of diphtheria has been 
increasing since 2005. In 2010, in the East Java 
region is high morbidity as many as 304 cases of 
diphtheria in 32 areas and resulted in 21 children 
died. Whereas in 2009, there were 140 cases in 24 
regions in East Java with the victim eight people 
died. East Java Province for two years from 2012 
to June 2013 declared Extraordinary Events 
Diphtheria with the number of cases as many as 
1,264, the case was with the details of the year 
2012 as many as 954 cases with the death of 37 
people, the year 2013 until the month of June as 
many as 310 cases with the deaths of 15 people 
(East Java Health Office, 2013). 
 
Based on data from the Health Office Bangkalan, 
terdpat 76 people stricken with diphtheria in 
2013. This deadly disease occurred in 14 districts 
and only four districts that are not reported any 
incidence of diphtheria. In 2012, the number of 
people stricken with diphtheria Bangkalan that as 
many as 69 people, and of these six people died. 
Efforts are being made to suppress a case 
of diphtheria is to do the basic immunization in 
infants with vaccines Diphtheria-Pertussis-
Tetanus and Hepatitis B (DPT-HB). The vaccine 
is given three (3) times that at the age of 2 
months, 3 months and 4 months. Moreover, due 
to the surge of cases in school age children the 
additional immunization Tetanus Diphtheria 
(TD) is also given to primary school children and 
equal grades 4-6 and high school (SMP) (East 
Java Health Office,2013) 
 
RESEARCH METHOD 
This type of research used in this study is 
an applied research is research that is used to 
apply and develop science in which the theory is 
applied in the field of health statistics. The 
location of this research is in the province of 
Bangkalan Madura and research time from May 
to June 2014. The data used in this study is data 
from the Health Office Bangkalan 2012. This 
data is the data of Extraordinary Events 
diphtheria. The variables in this study consisted 
of the dependent variable and independent 
variables. The dependent variable is the 
Diphtheria outbreak. The independent variable is 
the density of occupancy, direct contact, Human 
Resources (HR), distance between regions and 
Immunization Coverage. 
  
RESULT 
Number of Cases 
Distribution of the District according to the 
number of cases in the District can be viewed 
through the following table 
 
Table 1 Average Number of Cases Difetri by the 
District in 2013 
Subdistrict Case Number 
Percentage 
(%) 
Tanjung Bumi 24 16.55 
Sepuluh 3 2.07 
Klampis 21 14.48 
Kokop 1 0.69 
Arosbaya 8 5.52 
Geger 6 4.14 
Bangkalan 17 11.72 
Burneh 8 5.52 
Konang 0 0 
Tanah Merah 9 6.21 
Galis 8 5.52 
Socah 6 4.14 
Tragah 2 1.38 
Blega 1 0.69 
Kamal 2 1.38 
Labang 6 4.14 
Kwanyar 11 7.59 
Modung 12 8.28 
Total 145 100 
Source: Secondary Data DHO Bangkalan Year 2013 
 
Table 1 shows that in Bangkalan, the average 
number of cases of diphtheria most was the 
district of Tanjung Bumi is 24 cases (16.55%) and 
the lowest number of cases of diphtheria is the 
District Subdistrict Kokop and Blega namely 1 
case (0.69%). 
 
Residential Density  
Distribution of districts according to 
population density in Bangkalan can be viewed 
through the following table 
          
 
 
Table 2 The average density of occupancy by the 
District in 2013 
Subdistrict 
Density 
Residential 
Tanjung Bumi 732.65 
Sepuluh 539.73 
Klampis 742.40 
Kokop 507.34 
Arosbaya 963.91 
Geger 517.90 
Bangkalan 2,229.43 
Burneh 857.97 
Konang 564.43 
Tanah Merah 859.80 
Galis 627.20 
Socah 1,004.93 
Tragah 682.37 
Blega 583.38 
Kamal 1,126.52 
Labang 970.38 
Kwanyar 894.40 
Modung 584.31 
Total 14989 
Source: Secondary Data DHO Bangkalan Year 2013 
 
Table 2 shows that in Bangkalan, the 
average occupancy density sufficient qualified 
District of Bangkalan is 2229.43 and less 
qualified occupancy density is the District Kokop 
ie 507.34. 
 
  
Direct contact 
Distribution of districts according to the 
number of direct contacts in Bangkalan can be 
viewed through the following table: 
 
Tabel 3. Average Number of Contacts Direct by 
the District 
Subdistrict Direct of Contact 
Tanjung Bumi 7.3 
Sepuluh 9.6 
Klampis 15 
Kokop 3.48 
Arosbaya 5.75 
Geger 9 
Bangkalan 11.33 
Burneh 9.8 
Konang 4.36 
Tanah Merah 12 
Galis 11 
Socah 11.6 
Tragah 2.99 
Blega 23 
Kamal 6 
Labang 9.25 
Kwanyar 13 
Modung 8.6 
Total 173.06 
Source: Secondary Data DHO Bangkalan Year 2013 
Table 3 shows that in Bangkalan, the 
average number is the most direct contact the 
District Blega with 23 contacts and the lowest 
was Trega namely the District 3 contacts. 
Human Resources According to People (The 
Comparison of Human Resources by Total 
Goals) 
 
Distribution Comparison of the District 
according to Human Resources by Total Goals in 
Bangkalan can be viewed through the following 
table. 
 
Table 4 The average HR by the District 
Subdistrict 
HR according to 
target 
Tanjung Bumi 568.66 
Sepuluh 705.09 
Klampis 853.47 
Kokop 1416.17 
Arosbaya 495.61 
Geger 1455.32 
Bangkalan 992.58 
Burneh 763.96 
Konang 1358.42 
Tanah Merah 1080.11 
Galis 1283.15 
Socah 692.35 
Tragah 758.07 
Blega 1149.89 
Kamal 813.88 
Labang 990.90 
Kwanyar 968.41 
Modung 856.36 
Total 
17202.40 
Source: Secondary Data DHO Bangkalan Year 2013 
 
Table 4 shows that in Bangkalan, areas of 
high average human resources (HR) is the 
District Geger is 1455.32 and the average area of 
human resources (HR) Low is the District 
Arosbaya ie 495.61. 
 
  
Distance of Territory 
Distribution Sub-district according to 
population density in the district can be seen 
through the following table: 
Table 5 Average Spacing Region Based on the 
District 
Subdistrict 
Distance of 
Territory 
Tanjung Bumi 61 
Sepuluh 50 
Klampis 42 
Kokop 66 
Arosbaya 35 
Geger 43 
Bangkalan 21 
Burneh 18 
Konang 36 
Tanah Merah 0 
Galis 10 
Socah 29 
Tragah 13 
Blega 21 
Kamal 39 
Labang 18 
Kwanyar 10 
Modung 31 
Total 543 
Source: Secondary Data DHO Bangkalan Year 
2013 
Table 5 shows the farthest distance from 
Tanah Merah districts are districts Kokop 66 KM 
and cement the closest distance from Tanah 
Merah districts are Galis and Kwanyar 10 KM.  
 
Immunization Coverage 
Distribution Sub-district according to 
population density in the district can be seen 
through the following table: 
 
 
Table 6. Average Immunization 
Coverage Based on the District 
Subdistrict 
Immunization 
Coverage 
Tanjung Bumi 95.08 
Sepuluh 96.51 
Klampis 96.60 
Kokop 101.44 
Arosbaya 101.10 
Geger 89.79 
Bangkalan 96.68 
Burneh 97.50 
Konang 90.88 
Tanah Merah 85.63 
Galis 95.33 
Socah 101.87 
Tragah 115.35 
Blega 98.36 
Kamal 110.77 
Labang 103.51 
Kwanyar 92.41 
Modung 93.38 
Total 1762.18 
Source: Secondary Data DHO Bangkalan Year 
2013 
Table 6 shows that the highest 
immunization coverage at the health center were 
Tragah that is equal to 115.35% and then 
amounted to 110.8% Kamal health centers, health 
centers Labang 103.508%, 101.44% Kokop 
health centers, and health centers Arusbaya of 
101.095%. While the lowest immunization 
coverage at the health center Tanah Merah which 
amounted to 85.6298%. 
 
DISCUSSION 
Density Residential 
From the analysis p value 0.128> α 0:05 
this means there is no relation between the 
extraordinary event diphtheria with residential 
density in Bangkalan. 
Density residential home also affect health 
due to potentially spread the disease agent be 
easily transmitted from one human to another 
human. The density of occupants in the house 
also affect the breeding of germs in the room. 
Residential density in the home, is one factor that 
can increase the incidence of diphtheria. 
But in the data analysis, no association 
between residential density with dfteri disease 
events in general this is due to good occupancy 
density in the group of children and adults in 
Bangkalan is good enough. Variations to the 
increased cases of diphtheria, causing outbreaks 
of diphtheria allegedly due to other factors.  
In general appraisal occupant density by 
using the provisions of minimum standards, the 
occupant density that meets the health 
requirements derived from the quotient between 
the area of the floor with the number of 
inhabitants> 10 m² / person and occupant density 
does not meet health requirements when the 
obtained quotient between the area of the floor 
with the number of occupants <10 m² / 
person(Lopez,1989). 
 
Direct of Contact 
The results of multiple linear regression analysis 
obtained by value p-value of 0.625 (p <0.05), 
which means that there is no influence between 
the number of direct contacts with the outbreak of 
diphtheria in Bangkalan. 
The main source of human infection is 
diphtheria. Transmission occurs through the 
respiratory air when direct contact with patients 
or carriers (carrier) germs. Someone with 
diphtheria can transmit the disease since the first 
sick day to 4 weeks or until no longer found in the 
lesions of existing bacteria. A carrier (carrier) can 
transmit disease germs to 6 months (Cahyono, 
2010). 
Based on the results of data analysis and 
the theory of the variable direct contact 
influential only in the group of children alone but 
not the adult group caused by the immune system 
to target children more vulnerable than the adult 
group, so as to the occurrence of diphtheria 
directly to children more easily than people adult. 
 
Comparison between the HR and the target 
The comparison between the amount of 
human resources to provide faksinasi with the 
target number also the risk of the spread or 
transmission of diphtheria in Bangkalan district, 
meaning that the less the ratio between the SDM 
with the target number will further reduce the risk 
of contracting or spreading the disease. 
Based on the results obtained by linear 
regression analysis p-value of 0.048 (p <0.05) 
means that there is a significant relationship 
between the number of HR with diphtheria 
outbreak in Bangkalan.  
According to Sonny Sumarsono (2003), 
Human Resources or the human recources 
contains two meanings. First, is the work effort or 
service that can be provided in the production 
process. In other respects the human reflect the 
quality of the effort given by a person in a certain 
time to produce goods and services. The second 
notion, HR involves the human who is able to 
work to provide the services or work effort. 
Ability to work means being able to engage in 
activities that have economic activities, namely 
that these activities generate goods or services to 
meet the needs or the public. 
Human Resources (HR) became the main 
factor of success running an organization. Then 
how the resources that need to be developed so 
that organizational goals can be achieved with 
good. In this case the SDM is a health worker 
spearheading an immunization services. 
sometimes the number of health and 
immunization disproportionate number of 
participants so that in one day a health worker 
holds a lot of goals. It would be ineffective ratio 
between 1 health worker does not balanced. The 
other problem is the problem of distance and 
transport lines are hard to reach so do not allow 
health workers to visit the place. For regions 
where low immunization coverage must be held 
sweeping immunization. For immunization 
workers, need to increase activity in counseling 
about immunization to the community, especially 
to do parents in meeting the needs of children 
about health. 
 
The distance between Territory 
In Bangkalan first discovered diphtheria is 
in the district of Tanah Merah then to the district 
Labang. From the available data, the distance 
between district Tanah Merah and Labang 18 
KM. while judging from the number of cases is 
subdistrict Cape Earth 24 cases, the distance 
between the Tanah Merah district of Tanjung 
Bumi is 61 KM. and the second most cases is the 
District Klampis with 21 cases, the distance 
between Tanah Merah to the District Klampis is 
42 KM. 
While the closest distance from the district 
of Tanah Merah District of Galis and District 
Kwanyar with a distance of 10 KM while the two 
districts the number of 8 cases and 11 cases. 
In this case far or near distance between the 
area has nothing to do because of the first 
discovered in the district of Tanah Merah with 9 
cases, it was the highest cases are sub-district of 
Tanjung Bumi with the distance between the 
regions is 61 KM. 
From the results of linear regression 
analysis processing child cases the distance 
between regions have influence with the 
incidence of diphtheria p value 0.299> 0.05 
means that there is no effect of distance between 
regions with the incidence of diphtheria. 
 
Immunization Coverage 
Based on the results of a linear regression 
analysis on the scope of acquired immune p-value 
of 0.041 (p> 0.05) means no statistical effect on 
the incidence of diphtheria. In theory, high 
immunization coverage is expected to reduce the 
incidence of the disease are immunized. The full 
immunization coverage have a significant 
influence on the case of diphtheria. 
DPT immunization schedule is very full 
and proper effect on the incidence of Diphtheria, 
with DPT complete and correct to form immunity 
(artificial active immunization). Completeness is 
not enough to protect the immune system from 
infection Corybacterium diphtheriae, but also 
must be balanced with the immunization schedule 
accuracy. Research has been done a significant 
association between the incidence of diphtheria 
immunization status. Status DPT and DT 
incomplete provide opportunities for diphtheria. 
 
CONCLUSION 
Bangkalan District is the first district of infection 
of diphtheria which later became Extraordinary 
Events (KLB) in eastern Java. In 2012 when the 
Province of East Java to Bangkalan Diphtheria 
outbreak incident became the order of 4 with 
most patients after Situbondo, Jombang and 
Surabaya. Data taken a secondary data drawn 
from District Health Office Bangkalan. From the 
results, the results were significantly affected 
Diphtheria outbreak in Bangkalan Regency is a 
target value of Human Resources and 
Immunization Coverage PIN. 
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